MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT HAHOTEXHOJIOT U B BJIEKTPOHUKE, CIIMHTPOHUKE U ®OTOHUKE

KA®EPA ®U3NKN KOHJEHCHUPOBAHHBIX CPE/I

OAOBPEHO HTC UHT3JI
[Tporokom Ne 2

ot1 26.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OU3UKA TIOJIYITPOBOJHUKOB VI POTOHUKHU

HanpaBnenne noaroToBku [1] 12.03.03 ®oTonuka u onTouHpOpMaTHKA
(cmennanbHOCTD)
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AHHOTALMS

B KypcC€ U3JjiaratorCsd OCHOBHBIC 3KCIICPUMCHTAJIBHBIC CBEACHUA, TCOPCTUYCCKUC KOHUCIIIIUU U
METO/Ibl ONKUCAHUS TIEPEHOCa, TeHEpaIlil U PEKOMOMHAIIMKA HOCUTENIEH 3apsjia, MOTJIONICHUS! CBETa B
Pa3IIMYHBIX KJ1accax MOJIYIIPOBOAHUKOBBIX MaTcpuraioB, BKJIFOYasda HCYTIOPAAOUYCHHBIC
MOJIYITPOBOAHHKH. OcHoBHOE BHUMAaHHEC YACITACTCA KJIACCUYECKUM MOJIYITPOBOAHHUKOBBIM
Marepuaiam, TaKUM KaK KpeMHUWA U T€pMaHHil.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

LenssMu ocBoeHUs yueOHON AMCHUIUINHBI SBISIOTCS:

N3yueHrne OCHOBHBIX KOHLCIIUN U MOHATUH, YKCIIEPUMEHTAIBHBIX PE3YyJIbTaTOB U METOOB
TEOPETUYECKOTO OINHUCAHMS SIBICHUH B (PU3UKE MOIYNPOBOJHHUKOB KaK COCTABHOW YacTH (DU3UKU
KOHJICHCUPOBAaHHOI'O COCTOSIHUA BemiecTBa. CXOACTBO M pa3iuyMe METaUIOB, MOJYHPOBOJHUKOB U
JUBJIEKTPUKOB. 3HAKOMCTBO € 0a30BBIMU 3JIEKTPOHHBIMU U ONITUYECKUMU IIPOLECCAMU: COOCTBEHHASI U
MIPUMECHAs. AJIEKTPONPOBOJHOCTh MOJYNPOBOJHUKOB, KOJNEOAHUS PEIETKH U TEIUIOEMKOCTD,
IIPOLIECChl NIEPEHOCa, paccesHusl, JIOKAIM3alMU, WHXKEKIHMH, (OTO- M pajMalMOHHOW TIeHepaluH,
pPEeKOMOMHALIMM HOCUTENECH 3apsna, OCOOCHHOCTH DSJIEKTPOHHBIX U ONTHYECKHUX IPOLECCOB B
HEYIIOPSI0YEHHBIX TOJYTIPOBOJHUKAX.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

JInisi yCTIEIIHOTO YCBOGHMS JAHHOM JMCHUIUIMHBI CTYJEHT JOJDKEH BIa/leTh MaTeMaTHUECKUM
amnmapaTtoM, HEOOXOAMMBIM JUIsl pemieHus aAudQepeHnnanbHbIX W UHTETPAIbHBIX ypaBHEHMH,
MPECTaBICHUAMU O (PU3UKE aTOMOB M MOJEKYJ, (U3MKe TBEPAOTO Tena M3 Kypca oOmei (usukw,
BJIQJIETh TIOHSATHIHBIM aIlllapaTOM W METOAAMHU PEIICHHS 3a/1a4 TEOPUH DJIEKTPOMATHUTHOTO IIOJIA,
KBaHTOBOW MEXaHHKH, CTATHCTHYECKOW (PU3MKH, a Takke (PEHOMEHOIOTHYECKIMHU MPEICTABICHUSIMU
u3 Teopuu (PU3MKM KOHJCHCHPOBAHHOIO coCTOsiHMS. llpeanosaraercss mpeaBapUTENIbHOE H3Y4YEHHE
CJICAYIOUIMX JTUCLMITINH:

AHanuTHYecKasi TeoOMeTpus

Jluneiinas anre6pa

Juddepenunanbabie 1 HHTErpaJIbHBIE YPaBHEHUS

OOm1ast pusznka — >MEKTPUIECTBO U MAarHETH3M

OOmas puszuka — aromHas puznka

Teopus nomns

KBanTOBas MexaHuka

Teopernueckas ¢pusnka: craTUCTHYECKas (PU3nKa

3. O®OPMUPYEMBIE KOMIIETEHIIUHU U ITVNTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIe KOMIETEHIHH:

| KOI{ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KO[[ W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN




HpO(beCCI/IOHaHBHbIG KOMIICTCHIIMKM B COOTBCCTBHUU C 3aJadyaMHu H

3HaHU) TPOopeCCUOHATBLHOMN 1A TEFHOCTH:

oObekTaMu (0OIacTIMHU

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

AHanu3 nocTaBIeHHON
3a71a4m UCCIeIOBaHUH
B o0siacTi (POTOHUKH H
ONTOMH(OPMATHKH Ha
OCHOBE 1I0J100pa U
U3y4YCHUS
JUTEPATYPHBIX U
MaTEHTHBIX
HCTOYHHUKOB

AHanu3 nocTaBJIeHHON
3aJla4d MCCIICNOBaHUI
B 001aCcTH (POTOHUKY H
onTouH(OPMATHUKH HA
OCHOBE 0JI00pa U
W3Yy4YEeHHUS
JUTEPATYPHBIX U
MATEeHTHBIX
HMCTOYHUKOB

O0BEeKT NI 00J1aCTh
3HAHUSA

HAYYHO-HCCIIEeI0BATENbCK
OyHIaMEHTAIbHBIE U
MIPUKIIaTHBIE HAYYHO-
HCCJIEI0BATENIbCKUE
pa3paboTKu B 00JaCTH
(boTOHUKH U
ONTOMH(POPMATHKHU

OyHIaMEHTAIbHBIE U
MIPUKIIaIHBIE HAYYHO-
UCCIIeIOBATEILCKUE
pa3paboTKu B 00JaCTH
(GOTOHUKH U
onTouH()OPMATUKHI

Koa n naumenoBanue
npodeccuoHaIbLHOM
KOMIIeTEeHIIUM;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaaprt-IIC, ananu3
onbITA)

(0)51

IIK-1 [1] - cnocoGeH k
aHaJIN3y MMOCTABJICHHOM
3a7a4 UCCIEAOBAHUN B
obyactu (POTOHHUKHU U
ONTOUH(OPMATHKH

Ocnoeanue:
[TpodeccnonanbHbIN
crangapt: 40.011

ITK-3.1 [1] - CnocobeHn k
aHaIM3y HAy4YHO-
TEXHUYECKOU
nH(popmanuu,
OTEUYECTBECHHOTO U
3apyOeKHOTO OIBITA 11O
TEMATHKE UCCIICIOBAHUS

OcHosanue:
[IpodeccnonanbHbIN
cranzapt: 40.011

Kon n naumenoBanue
HHIMKATOpPA
AOCTHKEHUS
npogeccuoHaILHOM
KOMIIeTEeHIIUN

3-TIK-1[1] - 3nate
COBPEMEHHOE
COCTOSIHUE Pa3BUTHS
(hOTOHHKH U
ONTOUH(OPMATHKH ;
V-IIK-1[1] - ymeTs
aHAJTM3UPOBATh
UCXOHbIE TPeOOBAHUS
MIPH PEIICHUH 33724 B
obnactu GOTOHHUKHU U
ONTOUH(OPMATUKH
MIPOBOAMTD MTOUCK
Hay4YHOTEXHUYECKON
uH(pOpMaIIUU IO TEME
pelaeMoi 3a1auu
YTOYHSTH U
KOPPEKTUPOBATH
TpeOOBaHUS K
peraeMon 3a1aye B
obnactu GOTOHHUKHU U
ONTOUH(OPMATHKH ;
B-IIK-1[1] - Bnagets
HABBIKAMU aHAIIN3a
MIPOCTBIX
UCCIIEI0BATEIbCKUX
3a;ad B o0yacTu
(hOTOHUKH U
onTouH(OPMATUKH
3-T1IK-3.1[1] - 3narb
MaTepUabl,
KOMITOHEHTHI,
MpUOOPHI, YCTPOUCTBA,
METOJIbI UX
UCCIIETOBaHMUSI,
MPOEKTUPOBAHUS U
KOHCTPYUPOBaHUS.
MaremaTuueckue
MOJIETIH, aJITOPUTMBbI
pEIICHUs TUTIOBBIX
3amad B o0yacTu
(bOTOHUKH U
OITORJIEKTPOHHUKH.




CoBpeMeHHOE
MIPOrpaMMHOE U
MH(POPMALIMOHHOE
o0ecrnieueHue
IIPOLIECCOB
MOJIETTUPOBAHUS U
IIPOEKTHPOBAHUS
n3nenuii GOTOHUKHU U
OIITORJIEKTPOHUKH.
MNHunoBanmmonHbIe
TEXHUUYECKHUE PELLICHUS
B c(pepe 6azoBBIX
IIOCTYJIaTOB
MIPOEKTUPOBAHUS U
IIPUMEHEHUS
(OTOHHBIX U
OIITORJIEKTPOHHBIX
puOOpoB U
YCTPOMCTB.;
V-TIK-3.1[1] - Y™meTb
IPUMEHSTh
Mpe/ICTaBICHMUS,
KOHLENIUU U MOJEIN
¢buzuku
KOHJICHCUPOBaHHOI'O
COCTOSIHUSL JI1sI
OIMCaHUs SBJICHUHN U
IIPOLIECCOB B TBEPABIX
Tenax, KA4YeCTBEHHOT O
1 KOJINYECTBEHHOTO
aHaJIM3a apamMeTpoB U
XapaKTePUCTHK
TBEPJIBIX TeJ JUIs
MIPUIIOKEHU N
(bOTOHUKH U
ONTOMH(pOPMATHKH. ;
B-TIK-3.1[1] - Bnagets
OCHOBHBIMM METOJIaMU
Ka4eCTBEHHOI'O U
KOJIMYECTBEHHOTO
aHaJM3a MapaMeTpoB U
XapaKTePUCTHUK
TBEPJBIX TeJ JUIs
MIPUIIOKEHU N
(bOTOHUKH U
OIITORJIEKTPOHUKH

4. BOCIHHUTATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

Hampasnenus/uenn 3ana4yn BocriuTaHUs (KOJ) BocnurarensHslii MOTeHIIMAT
BOCITUTAHUS TUCIUTIITAH
[Ipodeccuonanshoe | Cosnanue ycnosui, | 1.Mcnonb3oBanme BOCIHTATEIEHOTO




BOCIIUTAHUC

[Ipodeccuonansroe
BOCIIUTAHUC

[Ipodeccruonanshoe
BOCIIUTAHUE

o0ecreynBaroIInX,
(dhopMHUpOBaHKE YyBCTBA TUIHOU
OTBETCTBEHHOCTH 32 HAY4YHO-
TEXHOJOTHYECKOE Pa3BUTHE
Poccun, 3a pesynbrarsl
HCCIIEIOBAHUH N UX TIOCIEICTBHSA

(B17)

Coznanue ycioBui,
00eCIIeYnBaIoNIuX,
(dbopMUpOBaHKE OTBETCTBEHHOCTH
3a nmpodeCcCUOHATBHBIN BHIOOD,
npodeccuoHanbHOE pa3BUTHE U
poeCCUOHAIBHBIC PEIICHHS
(B18)

Co3aHue yClIOBHIA,
00ecreynBaroIInX,
bopMupoBaHUE HAYYHOTO
MHPOBO33pPEHHUS, KYIbTYPBI
MOMCKA HECTAaHIAPTHBIX HAyYHO-
TCXHI/ILIGCKI/IX/HpaKTI/ILIGCKI/IX

MOTEHIMAaJa JTUCIUIUTMH
po(hecCuOHATEHOTO MOAYJIS JUIst
(dbopMHpOBaHUS UyBCTBA JTMUHOU
OTBETCTBEHHOCTH 32 JIOCTHKCHUE
munepctBa Poccun B Bemymumx
HAYYHO-TEXHHYECKHX CEKTOpax U
(byHIaMEHTaJIbHBIX HCCIIEJOBAHUSX,
o0ecrneuynBaroIInX ee
HKOHOMHMYECKOE PAa3BUTHE U
BHEIIHIOK 0€30I1aCHOCTb,
MOCPEJICTBOM KOHTEKCTHOT'O
00y4eHus1, 00CYKICHHS COIIMATTBEHON
U IPaKTHYECKOW 3HAYMMOCTHU
pe3yIbTATOB HAYYHBIX
UCCIIEIOBAaHUN U TEXHOJIOTMYECKHX
paspabortok. 2.Mcnonb3oBaHue
BOCIIUTATEIBHOTO MOTEHIINANA
JTUCIUIUINH TPOo(ECCUOHATILHOTO
MOy JUTst YOPMUPOBAHUS
COLMAIIBHOM OTBETCTBEHHOCTH
YUYEHOTI'0 32 Pe3yJIbTaThl
HCCIICIOBAHNUM U MX ITOCIICACTBHS,
Pa3sBUTHS UCCIIEAOBATEIBCKUX
Ka4eCTB MIOCPEICTBOM BBITTOJTHEHHS
y4eOHO-HUCCIIeI0BATENBCKUX
3aJlaHU, OPUEHTUPOBAHHBIX HA
U3y4YeHHE U MPOBEPKY HAYUHBIX
(bakToB, KPUTUYECKUI aHATIU3
nyOnukanuii B npoeccuoHaIbHON
o0yacTy, BOBJIEUEHUS B peajbHbIe
MEXIUCLUIUIMHAPHBIE HAyYHO-
HCCIIEIOBATEILCKUE MTPOSKTHI.
Vcnonb30BaHuE BOCIUTATEIBHOTO
MOTEHIIMAJa TUCIIUTUTHH
npodeCcCUOHATBHOIO MOAYJIS JIst
(bopMHpOBaHUS Y CTYACHTOB
OTBETCTBEHHOCTH 3a CBOE
mpodecCHOHAIEHOE Pa3BUTHE
MIOCPEJICTBOM BBIOOpaA CTYICHTaMHU
WH/IMBUIYAITBHBIX 00pa30BaTEeIbHBIX
TPaeKTOPUil, OpraHu3aluu CUCTEMBI
0OLIeHUS MEKY BCEMU
y4acTHUKaMU 00pa30BaTEIbHOTO
npolecca, B TOM YUCJIE C
UCIIOJIb30BaHNEM HOBBIX
MH(POPMALMOHHBIX TEXHOJIOTHH.
1.Ucnonb30BaHre BOCIUTATEIHHOTO
MOTEHIIMAJa JUCIUTUIAH/TIPAKTHK
«HayuHo-uccnenoBarenabckas
pabotay, «IIpoekTHas mpakTHKay,
«Hayunblii ceMmuHap» sl

- (hopMuUpOBaHHS TOHUMAHHS




pelIeHui, KpUTUIECKOTO

OTHOILICHUS K UCCIICA0OBAaHUAM

mkeHay4yHoro Tonka (B19)

OCHOBHBIX IPUHIUIIOB U CIIOCOO0OB
HAy4YHOTO MO3HAHUS MUPA, PA3BUTHUS
HCCIJIEIOBATENBCKUX Ka4eCTB
CTYJIEHTOB ITOCPEJCTBOM UX
BOBJICUEHUS B UCCIIEJIOBATEILCKUE
MIPOEKTHI 10 00JIACTAM HayUHBIX
uccienoBanuil. 2.Mcnonp3oBanue
BOCIHUTATEIHHOTO MMOTEHIINAJIA
nucuurul "Vctopust Hayku u
unxenepun', "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
koMMmyHuKaiuun'", "Beenenue B
cnenuanbHocTs", "HayuHo-
uccieaoBarenbekas padora',
"HayuHbIil ceMuHap" is:

- popMuUpOBaHUs CIIOCOOHOCTH
OTIENATh HACTOSALLUE HAYUHbIE
UCCJIEIOBaHUS OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTYJIEHTaMHU 3aHITHH U PETYISAPHBIX
Oecen;

- (hopmupoOBaHUST KPUTUYECKOTO
MBIILIEHHS], YMEHHSI pacCCMaTpUBaTh
pa3IMyYHbIE UCCIIEI0BAHUS C
HKCIEPTHOH MO3ULIMU OCPEACTBOM
00CyXJIeHUS CO CTYyJIEHTaMH1
COBPEMEHHBIX UCCIIEJOBAHUH,
HCTOPUYECKHUX IPEIIOCHUIOK
MIOSIBJICHUS T€X WU UHBIX OTKPBITUI
Y TEOPHUH.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00hEM, CPOKH W3Y4eHUS H (HOPMBI KOHTPOJIS:
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7 Cemecmp
1 OcHOBHbIE noHstus | 1-8 8/16/0 25 K-8 3-TIK-
¢bu3nku TBEPAOrO TENa 3.1,
V-
IK-
3.1,




2 Beenenne B ¢dusuky | 9-16 | 8/16/0 25 KH-16 | 3-TIK-
IIOJIYIIPOBOTHUKOB 1,

3.1

Umoeo 3a 7 Cemecmp 16/32/0 50

KouTtposnbhbie 50 2 3-TIK-
MeponpusitTusa 3a 7 1,
CemecTtp V-
[K-1,
B-
IK-1

* — COKpalIeHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakcHUMalbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(wm) sK3ameH

COKpaH_IeHI/Ie HaMEHOBaHUM q)OpM TEKYILICTO KOHTPOJIA U aTTECTAllUN PA31CJIIOB:

Oo6o03na | Ilos1HOe HaMMeHOBaHME
yeHue
KN KonTposb 1o uroram
€) DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
7 Cemecmp 16 32 0
1-8 OcHoBHbIe NOHATHS (PU3UKH TBEPAOIO TeJa 8 16 0
1-2 Tema 1 Benenne. JjeMmeHTapHAasI TEOPUS Bcero ayiutopHbIX 4acoB
3JIEKTPONPOBOJAHOCTH MOJIYIIPOBOAHUKOB 2 | 4 | 0
DOMIUpUYECKHEe 0COOCHHOCTH (MEXaHWYECKUE, FTICKTPOHHBIE, Owuaitn
OIITUYECKHUE) MOTYNPOBOAHMKOB. Kpucramimueckue u 0 0 0
amopdusie nmomynpoBoaHuku. Teopus dpyne. [lonBrmxHOCTS,
BpEMsI peJlaKcaluu, JUIMHa CBOOOAHOTO podera. MojienbHbIe
MIPEJICTaBICHUS 0 MEXaHU3ME AJIEKTPONPOBOIHOCTH
COOCTBEHHBIX M PUMECHBIX MOTYITPOBOAHUKOB
3-4 Tema 2 OcHoBbI 30HHOM Teopuu. ILTOTHOCTH COCTOSIHUI U Bcero ayutopHbIX 4acoB




PaBHOBECHOE JHepreTH4ecKoe pacnpeneaeHue HocuTeei
3apsiia B MOJYIPOBOAHMKAX.

Teopema bioxa. 3ona bpumitosna. DHepreTuyeckue 30Hbl.
DEeKTPOHBI MPOBOAUMOCTH U IbIpKU. D dexTuBHAsS Macca.
[TpubnnxeHne CUIBHO CBS3aHHBIX AIEKTPOHOB. 3aKOH
JUCIIEPCUH. Y POBHU SHEPTUH TOHOPHBIX U aKLIENTOPHBIX
npuMecei. I1110THOCTE AMEKTPOHHBIX U IBIPOYHBIX COCTOSHUM.
Oyukuus pacnpenenenus Gepmu- upaka. BeipoxxaeHHbIe U
HEBBIPOKJICHHBIE MTOJIYIPOBOIHUKH. 3aCEIEHHOCTD TPUMECHBIX
coctosiHuil. CoOOCTBEHHBIE U IPUMECHBIE MOTYTIPOBOIHUKH.
3aBucumocTs ypoBHs depmu OoT TemMnepaTypsl U
KOHLICHTPALUX TPUMECH.

2 | 4 | 0

Omuiaiig

5-6 Tema 3 KoJsieOaHnust aTOMOB KPHCTAJUINYECKOM pemIéTKI Bcero ayIuTOpHBIX 4acoB
AxycTHdeckue U onTHueckue koiebaHus peméTki. GOHOHBI. 2 | 4 [0
Crnektp ¢pononoB. Monenu DitHinreiiHa u [lebas. Ownnaiin
Pacnpenenenue bosze- DitHmreliHa. TemmoéMKOCTh KpucTaia | ( 0 0
B 3aBUCHMOCTH OT TEMIIEPATYPBHl.

7-8 Tema 4 KuneTnueckue siBJleHUS 1 MeXaHU3MbI paccessnusi | Bcero ayuTopHbIX 4acoB
3JICKTPOHOB M JBIPOK 2 | 4 | 0
Kunernyeckoe ypasHenue bonbimana. Bpems penakcanuu. Omnutaiin
HepaBHoBecHas (hyHKIIMS pacmpeesieHus] HOCUTENEH 3apsia. 0 0 0
MexaHn3MBlI paccessHUs MIEKTPOHOB U ABIPOK. PaccesHue Ha
MOHAX IPUMECH, Ha aTOMaX IPUMECH U TUCTOKAIHSIX.

PaccestHue Ha TeIOBbIX KoJieOaHusAX peméTkH ((poHoHaX).

9-16 Beenenue B pu3NKy noJynpoBoHUKOB 8 16 0

9-10 Tema 5 Kunernueckue siBJIeHUsI M IEPEHOC HOCUTE el Bcero ayiutopHbIx 4acoB
3apsiia B MOJYIPOBOJHHKAX. 2 | 4 | 0
3aBUCUMOCTB IIOJIBUKHOCTU HOCUTENEH 3apsaa OT Omnutaiin
temnepatypsl. Ddpdexr Xosura B HOITyIpOBOTHUKAX. 0 0 0
TepmoniekTpuueckue sBiieHus. TennonpoBogHOCTb.

11-12 | Tema 6 I'enepanusi, nepeHoC U peKOMOMHALHSA Bcero aytuTopHbIX 4acoB
HEPaBHOBECHBIX HOCUTeEJIEH 3apsaa. 2 | 4 | 0
Hepasnosecnsie Hocutenu. KBaznypoBens @epmu. Ounaiin
MakcBenoBckoe Bpemsi penakcauu. LieHTpsl pekomOuHamu. | () 0 0
MonomornekymsipHasi 1 OMMOJNIEKyJIsIpHas peKOMOMHAIIHS.

MexaHU3Mbl PEKOMOUHAIMN: MEXK30HHAsI, Yepe3 JIOBYLIKH.
Mexanusm JlamkeBena. Oxe- pekomounarms. Auddyszus u
npeiip HepaBHOBECHBIX HOCUTEIEH 3apsa B
MOJTYTIIPOBOTHUKAX. DPPEKTUBHOCTH POTOTCHEPAIIHH.
doTonpoBoaumMocTh. Penakcanus ¢oTonpoBOAUMOCTH.

13-14 | Tema 7 HeynopsinouenHble nosrynposoanuku. Ilepenoc Bcero ayutopHsIX 4acoB
HOCHTeJIeH 3apsiia B MaTepHaJIax ¢ JJOBYIIKAMHU. 2 | 4 | 0
Tuner 6ecriopsiaka. B3auMocBs3b CTPYKTYpPHOTO U Ounaiin
sHepreTudeckoro decrnopsaaka. KBazsuHenpepbIBHbIN CIEKTP 0 0 0
JIOKaJIU30BaHHBIX cocTosHuM. JIokanm3anus AHnepcona. Kpaii
IIOJIBUYKHOCTH. MOJ1e/Ib MHOTOKpPaTHOI'O 3aXBaTa U
ocBoOoxkaeHust HocuTenel. [loaBuxHOCTh U K03 PULIHEeHT
1 y3uu, KOHTPOJIUPYEMbIE JIOBYIIKAMH.

15-16 | Tema 8 IIpbIKKOBBII NEpeHOC HOCUTEJICH 3apsiaa Bcero ayiutopHsIX 4acoB

[lepexobl MEXy JIOKAJIM30BaHHBIMHU COCTOSTHUSIMH.
VYpasuenue 6ananca. [IpepkkoBas MpOBOIUMOCTb.
OnnohoHOHHBIE U MHOTO(GOHOHHBIE TIepexoabl. Moaenu

2 | 4 | 0
Ounutaiia
0 | 0 | 0




Munnepa- Abpaxamca u Mapkyca. [loHsiTHE TpaHCTIOPTHOTO
ypoBHs. [IoHATHE 0 TeOpUU NPOTEKAaHUA U €€ MPUMEHEHUE K
aHAJIM3y NPBDKKOBOM IIPOBOJUMOCTH.

CoxkpallieHHbIe HAUMEHOBAHUS OHJIANH OMIUMA:

Oo6o03na | [los1HOe HanMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainst

AM AyJnmo-marepuassl

I1p3 [Ipe3enTanmun

T Tectbl

S5CM DIEeKTPOHHBIE CIIPABOYHBIE MATEPUAJIbI
ncC MHTEepaKTUBHBIN CANUT

TEMbI IPAKTUYECKUX 3AHATUI

Henean

Templ 3ansaTuii / Conep:kanue

7 Cemecmp

1-2

Tema 1. BBegenne. JiaeMeHTApHASA TEOPHUSsI
3JIEKTPOIIPOBOJHOCTH OJIYIIPOBOJIHUKOB

IIpoBOAMMOCTS, yEIBHOE CONPOTUBIEHUE. TemneparypHble
3aBHCHUMOCTH 2JIEKTPOIPOBOAHOCTH METAIUIOB U
[I0JIyIPOBOJIHUKOB. BhIunciieHre BpeMeH! peaKcalu, JUIMHa
CBOOOTHOTO TIpo0era, MPOBOJANMOCTb.

Tema 2. OcHoBbI 30HHOI1 Teopun. [L10THOCTB COCTOSTHUIA 1
PaBHOBeCHOE YHepPreTHYecKoe pacnpeejieHne HoCUTe el
3aps/ja B MOJYNPOBOIHUKAX.

bnoxoBckue BonHOBbIE QyHKIMU. KBazunmmyssc, k-
npocTpancTBo. 30Ha bpuittosHa. Berancnenne r¢hekTuBHON
Mmacchl. BonHoBBIE GyHKINU B IPUOIMKEHUH CUIIBHO
CBA3aHHBIX 3JICKTPOHOB. CBs3b IMAPUHBI pa3pemeHH0P”1 30HBI C
NEePEeKPBITUEM aTOMHBIX BOJTHOBBIX (pyHKIMi. [Tpumenenue
cratuctuku Oepmu- Jlupaka s BBIYUCICHUS KOHLICHTPALUH
3JIEKTPOHOB U JIBIPOK B 30HAaX 11 COOCTBEHHBIX U IPUMECHBIX
[10JIYIPOBOJHHUKOB.

Tema 3 KoJsieOaHusi aTOMOB KPUCTAJINYECKON PelIETKU
3aKoH AUCHEPCHUH ISl aKyCTUUECKUX U ONTUYECKUX
Kosie0aHui Ha OCHOBE MOJIETTH OJJHOATOMHOM U JIByXaTOMHOM
LENOYEK. BprunciieHne TeMIiepaTypHOi 3aBUCUMOCTH
TEIJIOEMKOCTH B 3aBUCUMOCTH OT TEMIIEPATYpPbl COIIACHO
mozein Jebas. KoneOaHus IByXaTOMHOM JIMHEHHOM IIEIIOYKH.

Tema 4 Kunernueckue siBJIeHUSI 1 MEXaHU3MbI PaccesiHUsA
3JIEKTPOHOB M JILIPOK.

Pemenue kuneTnueckoro ypaBHeHus bonpiimana B
npuOIKEHNN BPEMEHH pellakcanuu. PaccestHie Ha
JUTMHHOBOJIHOBBIX aKyCTUYECKUX (POHOHAX.

Tema S Kunernueckue siBJIeHUsI M IEPEHOC HOCUTEJIeH




3apsiia B MOJIYNPOBOHHKAX.
Dddext Xomra B moaynpoBogHuKax. BoimHOBbIE QyHKIIHT
JIOKAJIM30BAHHBIX HOCHUTENEH 3apsia. CuibHast U ciadast
JIOKAJTM3aIHS.

11-12 | Tema 6 I'enepanusi, nepeHoC U peKOMOMHALHSA
HEePABHOBECHBIX HOCHTe Iell 3apsija.

D¢ dexTuBHOCTD pazeneHus 3JIEKTPOHHO- ABIPOYHON HapHI.
CooTHouleHre DUHILITEeHA U YCIOBUS €r0 MPUMEHUMOCTH.
Pacnipenienenne KOHIEHTpalMK HOCUTENEH 3apsaa npu
HaJUYMH MOHOMOJICKYJIIPHON ¥ OMMOJIEKYIISIPHON
pexombOuHanuu. Pekombunamms Jlamxkesena. [lpumepsr
BBIUMCIICHUS] KOHCTAHThl PEKOMOMHAIIUH.

13-14 | Tema 7. HeynopsiioueHHbie noxynpoBoaHuKku. [lepenoc
HOCHTeJIeH 3apsiia B MATePHAJIaX C JIOBYIIKAMHU.
[ToaBMKHOCTH B HEYNOPSAJOUECHHBIX BBICOKOOMHBIX
MOJIYITPOBOJIHUKAX C KBa3MHENPEPBIBHBIM PACIPEACICHUEM
JIOBYLIEK, B CJIy4yae KBa3UPABHOBECHOW U HEPABHOBECHOM
reHEepalK HOCUTENEH 3apsaaa. AHaIN3 NEpeXoqHOro TOKa B
YCJOBHSIX BPEMSIIPOJIETHOTO SKCIIEPUMEHTA.

15-16 | Tema 8 IlpbI:kKOBBIN NEpPEeHOC HOCUTEJIEH 3apsiaa
TemnepaTypHas 3aBUCHMOCTb TPAHCIIOPTHOT'O YPOBHS JUIS
AKCIIOHEHIIMATIBFHOTO U TayCCOBa pacmlpe/esieHUs] MPBIHKKOBBIX
ueHTpoB. [lopor npoTekanus ¥ NPLHKKOBASI TPOBOJIUMOCTD.
3aBUCUMOCTh MPBDKKOBON IPOBOJAUMOCTH OT TEMIIEpaTyphl U
KOHLICHTpALUN HOCUTEIICH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpu peanusanus nporpamMmsel UCIOIb3YIOTCS CIEAYIOLINE TEXHOIOTUU:

- JICKOMU II0 KypCy TpaJuOUOHHOI'O THIIA, HA HCKOTOPBIX JICKIUAX HNPUMCHIACTCA
KOMITBIOTEPHBIN IPOEKTOP IS WILTFOCTPALIMN CIIOKHBIX YCTPOMCTB, CUCTEM M IPOLECCOB;

- IpaKTHYECKHE (CEMHUHApCKUE) 3aHATUS — pEelIeHHE 3a7ad CTyJACHTaMH, B TOM YHCJIE B
WHTEpaKkTUBHOU popme (oOcyxneHne, becea) ¢ mpenoaaBaTesieM;

- caMOCTOATENbHAs paboTa CTyICHTOB

7.  ®OHJ OLIEHOYHBIX CPEJCTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUIUINHE 00eCIeurBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4YeHHs (KOMIIETEHIMA W WX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEKHOTO U IPOMEXKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSMH H (OopMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTABICHA B ClIeAyIOLIeH TabnuLe:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTAlMOHHOE MePONIPUATHE
(KII 1)
IK-1 3-TIK-1 9, KH-16
VY-IIK-1 9, KU-16
B-IIK-1 9, KHU-16
ITK-3.1 3-T1K-3.1 K-8, K1-16




VY-1IK-3.1 KH-8, K1-16
B-IIK-3.1 K-8, KH-16

HIxanbl oeHKH 00pa3oBaTeIbHbIX JOCTHKEHHU I

[lIxana KaXX70r0 KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MaKCUMaJILbHOI'O Oajljla BKJIIOYMTEIBLHO. MTorosas arrecranus II0 JHCHUILUIMHE ollcHMBaeTcsa 1o 100-
OayUIbHOM IIKaJie U MpeAcTaBisieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUIHHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWII TPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TIOCIIEI0BATENBHO,
90-100 5 — «omauuno» A YETKO M JIOTHYECKH CTPOMHO €ro
M3JIaract, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIOJIB3YET B
OTBETE MaTepUall MOHOTPapHIECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOII0» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He NOMycKast

D CYIIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHOY

BBICTABIIACTCS CTYICHTY, €CJIM OH HMEeT
3HAHUS TOJNBKO OCHOBHOTO MaTepHalla,
3- HO HE yCBOMWII €r0 JeTaleil, 1omycKaeT
60-64 «Y0061€MEOPUMETILHOY E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHbIC
(GopMyIHpOBKH, HApyIICHUS
JIOTHYECKOH ITOCTIEIOBATENILHOCTH B
M3JI0XKEHUU IPOTrPAMMHOI0 MaTepuaa.

OreHka «HEYIOBIETBOPUTEIBHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCKaeT
H 60 2-— F cymecTBeHHbIe omnOKku. Kak npasuio,
HoKe «HEYO0871eMEOPUMENLHOY OLICHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCSI CTYJCHTaM, KOTOpBIE HE MOTYT
MIPOJIOJKUATE 00yUueHue Oe3
JOTIOJTHUTEINIBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAA JIMTEPATYPA:



1. 3" A 71 BBenenue B Te€OpHUIO NOIYNPOBOIHUKOB : , CankT-IleTepOypr: Jlans, 2022

2. DU JI12 JIaGopaTopHslii mpakTUKyM "KoMmmbploTepHOE MOIeTupoBaHie HAaHOCTPYKTYp" :, Mockaa:
HUAY MU®DU, 2013

3. D1 U 26 OnrosnekTpoHrka 1 HaHO()OTOHMKA : yueOHoe mocodue, Cankt-IleTepOypr: Jlans, 2020

JOITOJIHUTEJIbBHA A JIMTEPATYPA:

1. 538 H62 HecranuroHapHble MpOLECCH epeHOca U PeKOMOMHAIIMN HOCUTEIIEH 3apsaa B TOHKHX
CJIOSIX OpPraHUYeCKUX MaTepuaioB : yaeOHoe mocodue, B. P. Hukurenko, Mocksa: HUSAY MUDU,
2011

2. 539.2 K45 Beenenue B ¢pusuky tBepaoro tena : , Y. Kurrens , M.: MenuaCrap, 2006
[MPOTPAMMHOE OBECIIEYEHUE:

1. cipaBounuk 1o [10 Wolfram Reaearch Mathematica 8
(reference.wolfram.com/mathematica/guide/Mathematica.html)

LMS U UHTEPHET-PECYPCBI:
1. prola.aps.org

2. www jetp.ac.ru ()

3. www.sciencedirect.com ()

4. www.aps.org ()

5. www.ufn.ru ()
https://online.mephi.ru/
http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JISA CTYAEHTOB

Kypc Bkitouaer B ce0si JEKIMOHHbIE U IMpakTHYecKHe 3aHATUS. [l yCHEeIIHOTO OCBOEHHUS
Kypca IOJIE3HO BCIIOMHUTh HEKOTOpBIE TeMbl M3 Kypca KBaHTOBOI MexaHuKH, HanpuMmep, BoaHoBas
(GyHKIUS ¥ SHEPreTHYECKH CIEKTp S3JEKTpOoHAa B aroMe Bojopoaa. Ha NEeKIMOHHBIX 3aHITHSX
paccMaTpUBAIOTCSl TEOPETUUECKHUE ACHEeKThl (PM3UKU MOTYNPOBOAHUKOB. Ha mpakTHuecKuX 3aHATUAX
CTYACHTHI pelIaloT 3aJa4yd, B TOM YHCIEe U B MHTepakTUBHOU (opme (obcyxaenue). Iloompsercs
aKTUBHOE ydacTHe B OOCYXJEHUM 3ajlad, a TaK)Ke YMEHHE CBOEBPEMEHHO 3a/1aBaTh BOMPOCHI IS
MIPOSICHEHUSI BCEX HEMOHATHBIX MOMEHTOB IO IMPOWAEHHOMY Marepuaiy. [IoMHMMO JIEKIIMOHHBIX H



CEeMMHAPCKHX 3aHATUN KypC BKIIOYAET B ce0sl CAMOCTOATENBbHYIO paboTy CTy/neHTOB. JlaHHOEe Bpems
OTBOAUTCSA I CaMOCTOSITCIILHOU Hepepa60TKH 1 MOBTOPCHUA MaTCpHalid, BBINIOJIHCHUA AOMAIIHUX
3aJlaHul, yCTpaHEHHs JOJTOB, HAKOIUICHHBIX BO BPEMSI CEMECTpa, a TaKXkKe I CaMOCTOSITeIhLHOM
MOJITOTOBKH K CJ[a4e TEOPETUIECKOro Marepuaia (dk3aMeH). Bo BpeMsi caMOCTOSATEIBHON MOATOTOBKH
K cJla4e TEOPETUIECKOr0 MaTepraja CTyACHThI y4arcs paboTaTh ¢ HAYYHOH JTUTEPATYPOH.

HroroBele Oayibl CKIaAbIBAlOTCS U3: 1) pe3yiabTaTOB KOHTPOJBHON M TECTOBOTO OMpoca; 2)
Pe3yIbTaTOB KOHTPOJIS MMOCEMIAeMOCTH; 3) Pe3ysIbTaTOB OICHKH pabOThI CTYJCHTa B HHTEPAKTUBHOM
peKUME.

[TonydyeHre TMONOKHUTETPHOM OLEHKH TO KaXKIOW MpPOBEpPOYHON paboTe (KOHTpPOJIbHAS H
TECTOBBIU OHpOC) ABJIACTCSA HCO6XO,Z[I/IMBIM YCJIOBUCM TIOJIYUCHUA HUTOT'OBOU ITOJOKUTEIBHOMI OLICHKU.
B ciygae mporycka Wiv MOTyYeHHsI OTPUIIATEIIBHON OIEHKH CaMOCTOSITeNbHAs pa0doTa TOJDKHA OBITH
nepezieiaHa W cllaHa BO BpeMsl 3aUeTHOM HeNelu B KOHIE cemectpa. [lomokurenbHas OIEHKa
(aTTecTarus) Kaxa0ro pasjaena HeoOXoauma i JOIMycKa K dK3aMeHy.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIEHA

Kypc nornueckn pa3OMT Ha HECKOJBKO B3aMMOCBS3aHHBIX 4acTeil. B mepBom pazgene (1-8
HEJIeNN) PacCMaTPHUBAIOTCS OCHOBHBIE MOHATHS U MOAXOAbI (PU3UKK TBEPAOTO Tella MPUMEHUTEIBHO K
MOJTyTIPOBOJIHUKAM, BO BTOpoM (9-16 Henenu) — OCHOBHBIC HOHATHS (U3UKU TOTYHPOBOJHHKOB,
BKJIIOYAsi ¥ HEYNOPsAI0YeHHbIe MOTynpoBoJHUKH. [IpenonaBarento 06g3aTenbHO CileayeT yKazaTh Bce
WCTOYHUKHU JIUTEPATYPhI, U3 KOTOPBIX Oepércs nHpopManus Ha JeKIHUIX. BaxxHo, yToOb mHGOpManus
Obula JTOHEeCeHa J0 CTYJCHTOB B YETKOH W ACHOW ¢opme. YKakeM, HAa YTO HEOOXOAMMO 00paTuTh
0c000€ BHUMaHUE MPHU PACKPHITUU KAKIOW U3 TEM, IEPEUHUCICHHBIX B IPOrpaMMe JTUCIUIUINHBI.

[Ipu w3noxenun Tembl 1 "BBemeHuwe. DnemeHTapHass TEOpUS DIEKTPOIMPOBOTHOCTH
MOJIyIIPOBOJIHUKOB" 00paTuTh 0c000€ BHUMAHKE HA MOHATHE MOJBHKHOCTH, BPEMEHH pelaKcaliu U
JUTUHBI CBOOOTHOTO Mpo0era, U Ha CBsI3b JAHHBIX BETUYHH.

[Ipu wnznoxenun temsbl 2 "OcCHOBBI 30HHON Teopuu. [ITOTHOCTH COCTOSHUIM M PABHOBECHOE
SHEpPreTUUeCcKoe pacrpeieieHue HOCUTENeH 3apsaaa B MOJIyNpoBOAHMUKAX" 00paTuTh 0c000€ BHUMaHKE
Ha CcBsA3b 3((PeKTUBHON Macchl, IIMPUHBI 30HBI U MHTETpajia MEPEKPBITHS, a TaKKe Ha 3aBUCUMOCTh
ypoBHs DepMu OT TeEMIEPATYPbl U KOHLIEHTPALUU IPUMECH.

[Ipu uznoxenuun temol 3 “Konebanus aToMOB KpUCTAIUTMYECKON pEIIETKH 00paTUTh 0cO00e
BHUMaHHE Ha OCOOCHHOCTM aKyCTHUECKMX U ONTHYECKHX BeTBeH KoieOaHuM, a Takxke Ha
NPUOJIMKEHUS, C/IeTaHHbIe B Mojienu J{eOast.

[Ipu wznoxenun tembl 4 “KuHernueckue SBICHHS W MEXaHU3MBbI PacCESIHHSI AJIEKTPOHOB U
JBIPOK” 00paTUTh BHUMaHUE Ha MPUOIMKEHUE BPEMEHH pellakcallud M Ha 0COOEHHOCTH BBIUYMCIICHUS
9TOTO BPEMEHM IS Pa3JIMYHBIX OCHOBHBIX MEXaHU3MOB PaCCESHUS.

IIpu wusnoxenun Ttempl 5 "KuHernueckue SBIEHHS M IEPEHOC HOCUTENEH 3apsia B
MOJIyIIPOBOIHUKAX" YIEINTh OCHOBHOE BHUMAaHHE 3aBUCUMOCTHU IOJBUKHOCTH HOCHUTENEH 3apsiia OT
TEMIEPATYPbI ISl pa3IMYHbIX MEXaHU3MOB PacCEesTHUS

[Tpu mznoxenun temsl 6 "['eHepanus, nepeHOC U peKOMOWHAIMS HEPABHOBECHBIX HOCHUTEINCH
3apsaa" MOMTYEpKHYTh pa3sinyue KBa3uypoBHa PepMu U 00bIYHOTO YpoBHS Depmu.

[Tpu n3noxenuu temel 7 "HeynopsgoueHHbie MonynpoBoaHUKU. [IepeHoc HocuTenen 3apsia B
MaTepuagax ¢ JIOBymIKamMu" pa3oOparh (uU3WYECKUe MPUUMHBI BO3HUKHOBEHHS KBa3WHEMPEPBIBHBIX
"XBOCTOB" JIOKQJIM30BAHHBIX COCTOSHUI y Kpa€B 30H M YCIIOBUE, MPH KOTOPOM BCE COCTOSHUS
JIOKAQJIN30BaHBbI.



IIpu wmznoxenun temsl 8 "lIpbDKKOBBIM NEpEHOC HOCUTENEH 3apsia" MOAYEPKHYTH CBS3b
KOHLENIMN TPAHCIIOPTHOI'O YPOBHS U PE3YJIbTaTOB TEOPUH NIPOTEKAHMUS.

IIpy npoBeneHUM NPAKTUUECKUX 3aHATHH, Ha KOTOPBIX CTYJEHThl CaMM pEIIAIOT 3a/jayd,
IpenojaBaTelto ciaeayeT o0palaTh BHUMaHUE Ha UX aKTUBHOCTb. [Ipu 3TOM, 1oJIe3HO onpauBaTh He
TOJIbKO aKTHUBHBIX CTY/IE€HTOB, TOCKOJBKY B MIPOTUBHOM CJIy4ae €CTh PUCK TOTO, YTO OCTaJbHAs 4acTb
IpyMIbl He yCBOUT Matepuai. Ha Bce BO3HMKaroIMe BONPOCHI JyYIlle BCETO 1aBaTh OTBETHI, CChUIASCH
Ha onpeenEéHHbI HCTOYHUK, KOTOPBIM CTYIEHT MOKET MOAPOOHEE N3YyUUTh IOMa CaMOCTOSITENIBHO.

Crnenyer oOpamaTh BHUMaHME Ha TO, 4TOObl MaTepuaj, NPOYMTAHHBIM Ha JIEKUUAX, U
pelIEHHbIE Ha CeMUHapaXx 3a/1a4M IMO3BOJISIIM CTY/AEHTY B IOJIHOM 00beMe CIPAaBUTHCS C KOHTPOJIBHOM
paboToil U TECTOBBIM OIIPOCOM.

ABTOpP(BI):

Huxurenko Bramumup Ponenosud, a.¢.-M.H.



